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I. Solution by the PROPOSES. 

Tangent=yi/[-l+((fa!/dy) a ]+a!i/[l+(flty/(fe)*], in which y=(b/a)y. 
l/(« 2 — z s ) and dy/dx=—bx/ai/(a*—x t ). 
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minimum. 



.■.*=a !, /(a+6) ; and, consequently, the length of the required tangent be- 
comes as stated in the problem. 

II. Solution by G. W. GREENWOOD, M.A., Profeaaor of Mathematics, McKendree College. Lebanon, III., and 
J. SCHEFFER, Hagerstown, Md. 

Denote the length of the tangent by I, and its equation by 
y—mx-^i/(a i m 3 +b t ). 

•••*'=(l+i)(« s ™ 8 +&*)- 
Pm s =a 2 w 4 +6* +« 2 w» 2 +6 2 »» s =(am* - &) s + w s (a+&) 8 . 

Hence the minimum value of I is a-\-b. 

Also solved by M. E. Oraber, and W. L. Tryon. 
197. Proposed by R. D. CARMICHAEL, Hartselle, Ala. 
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Solution by G. W. GREENWOOD. M. A., Lebanon, 111.; M. JE. GRABER, Tiffin, Ohio, and the PROPOSER, 
The required integral may be written 



i C " rsin(m+w)ij; sin(m— w)aT| , 
U, L x + x JT' 



and it therefore reduces to problem No. 186, [January, 1905, page 22]. If m+n 
and m— n are both positive, the result is i*. If both negative, — i*. If of op- 
posite sign, 0. 

Also solved by S. A. Corey. 



189. Proposed by M. E. ORABER, A. M„ Heidelburg University, Tiffin, 0. 
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Solution by the PROPOSER. 

/2^[(2— 1) («— «)]i»+ 1 e-*<fe is divisible by p ! owing to the well known 
o 

relation f z»e~*dz=p\. Likewise, by substituting z=z'-\-\, z—z'+2, z—z' 
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, e i ( r ....e I — are divisible by (p + 1) !. 
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MECHANICS. 

173. Proposed by J. F. LAWRENCE, A. B.. Professor of Mathematics, Oklahoma Agricultural College. Still- 
water. Oklahoma. 

A squirrel is in a cylindrical cage and oscillates witb it about its axis 
which is horizontal. At the instant when he is at the highest point of the oscil- 
lation, he leaps to the opposite extremity of the diameter and arrives thereat the 
same instant as the point at which he left. Determine his leap completely. 

Solution by B. F. FINKEL. A. M., Professor of Mathematics and Physics, Drury College. Springfield. Mo. 

Let P be the highest point to which the squirrel ascends in his oscillations, 
the coordinates of this point being x , y ; and Q the point opposite to which he 
jumps, the coordinates of this point being «,, y 1? the 
origin of coordinates being taken at 0. 

Let the angle BGP=--P, and let a be the angle 
between the horizon and the line of direction taken by 
the squirrel to reach the point Q. 

Since the squirrel and cage are at rest when 
the squirrel reaches the highest point of his oscilla- 
tions, and since, at that instant, the squirrel jumps to 
the point, Q, diametrically opposite, the cage is set in 
uniform motion in the direction POQ by the impulsive 
force of the squirrel's jump. 

Let F s be the impulsive force of the squirrel's jump; F e , the effective im- 
pulsive force received by the cage ; M„, the mass of the squirrel ; M e , the mass of 
of the cage ; V„, the velocity of the squirrel ; and V c , the velocity of the cage. Then 

Fi=Fjm(ft-a) . (1), F t r=M.V e (2), and F,r=M M V t . — (3). 

The time for the point, P, to have the position, Q, is t=nR/V c , and the 
time for the squirrel to reach the same point, by the parabolic path PAQ is 
_2Eeos^ Hence> __pco^ = ^ (4) 

COSa V 8 COSa V c ' 

Prom (1), F c /F s =sin(P-a), and from (2) and (3), FJF S =M C YJM,Y % . 
Hence, M c V e /M s V s =sm(i3-a). Hence, V e —M,Y a sm^-6)/M c . 

Substituting this value of V c in (4), and solving for a, we have 




